Introduction 36
The Tibetan Plateau has been forming in response to the Indo-Asian collision 37 since ~50 Ma ( in the crust and upper mantle (Silver, 1996) . 47 We obtained 368 "good", 482 "fair", 753 "poor", and 857 "null" measurements 212 for LF waveforms (8-20 s) and 218 "good", 609 "fair", 248 "poor", and 90 "null" 213 measurements for HF waveforms (2-8 s). The dominant periods of the waveforms for 214 LF and HF measurements are in the ranges of 9-14 s and 4-7 s, respectively (Fig. 3a) ; 215 the corresponding radii of the 1 st Fresnel zone of the shear-wave splitting 216 measurements are 100-200 km and 50-100 km, respectively, in the crust and upper 217 mantle. Dominant FPDs for both LF and HF measurements are NW-SE (Group I) (Fig.  218 3d), which is consistent with the "null" measurements (Fig. 3b) . However, a number 219 of measurements show ENE-WSW to nearly E-W FPDs (Group II) (Fig. 3d) , 220 especially for the HF measurements. The FPDs deviate by ~20° from the absolute 221 plate motion (APM) direction in the NE Tibetan Plateau (Fig. 3d) . Delay times ( ) of 222 the HF measurements (i.e., dominantly 0.4-1.5 s) are generally smaller than those of 223 the LF measurements (0.8-2.5 s) (Fig. 3c) . We note that the uncertainties of the LF 224 measurements are usually larger, which may cause more scattered measurements and 225 some large values. deviate from the strikes of surface geology (e.g., faults) significantly. Therefore, the 242 origin of anisotropy in West Qinling is probably different from that in the NE frontier 243 (i.e., along the Qilian Orogen, Haiyuan Fault, and Liupan Shan). 244
Two-layer anisotropy 245
In addition to the lateral variations as described above, the shear-wave splitting 246 measurements at many stations show notable azimuthal variations. Previous studies 247
argued that the azimuthal variations can be explained by a two-layer anisotropy model 248 under West Qinling (Li et al., 2011; Ye et al., 2016) . Here, we fit the shear-wave 249 splitting measurements with two-layer models in moving spatial windows (fixed to 250 grid nodes), as there is an insufficient number of measurements at individual stations. 251
Grid nodes are placed 0.5° intervals of latitude and longitude. All measurements 252 whose raypaths at 0-200 km depth are completely contained within a cylinder of 50 253 km radius around the grid node are taken into account for the estimate of the two-254 layer splitting parameters. 255
We applied the method to both the LF and HF measurements, and confirm the 256 presence of two-layer anisotropy model for ten grid nodes for the HF measurements 257 (Figs. 6 and S6), nine of which are located in West Qinling and the Qilian Orogen. 258
FPDs of upper and lower layers are fairly well constrained for reliable models 259 ( ) even though the delay times appear to scatter quite a bit (Fig. S6) . The 260 2007). The present-day deformation may also produce significant anisotropy, which 316 could be superimposed on the "fossil" anisotropy. However, the strain rates in the 317
North China Craton and Gobi-Altay are mostly smaller than , which are 318 only ~10% of those in the NE Tibetan Plateau ( Deformation in the mantle lithosphere cannot explain the whole splitting delay. 384
The thickness of the NE Tibetan mantle lithosphere is only ~60 km (subtracting ~60 385 km crust from ~120 km total lithosphere), which could produce splitting delay times 386 of ~0.5 s, only about half of the observed lower-layer delay times (1.0-1.5 s; Fig. 6 ). 387
Another possible cause for anisotropy is in the asthenospheric flow driven by APM or 388 induced by the advancing front of the underthrusting lithosphere. The average misfit 389 between APM and lower layer FPD is ~10° (Fig. 6) this study (Fig. 8c) . assuming an average S-wave velocity of 3.5 km/s in the anisotropic layer (Fig. 7) . 418
Then a crustal layer of 20-30 km ( using GMT (Wessel et al., 2013 (Fig. 3d) . For the other labeling, see Fig. 1 . 733 
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